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FIG. 1 



@ Method and apparatus for forming unit from Image data, sound data, and header data divided at 
predetermined positions therein, and method, apparatua, and recording medium for reproducing 
unit 

© A data unit is constructed of a header, sound 
data, and image data. The sound data and the 
image data are data sampled at predetermined 
unit time Intervale, These data are divided at 
predetermined positions of the unit. The header 
and sound data are of fixed length type. The 
image data may be of fixed length type or 
variable length type. Even if the Image data Is 
compressed variable length type data, since the 
sound data Is of fixed length type, the recording 
time of the sound data on a medium can be 
predicted. Even if a non-correctable error takes 
place at the header, since the divided positions 
of these data are fixed, each data can be sepa- 
rated and reproduced from the unit 
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The present invention relates to a recording me- 
dium such as an optical disc, a method and an appa- 
ratus for forming data recorded on the recording me- 
dium, and a method and a apparatus for reproducing 
the recorded data on the recording medium. 

In recent years, optical disc reproducing appara- 
tuses that reproduce sound data and image data re- 
corded as digital data on optical discs have been de- 
veloped and widely used. The reproducing appara- 
tuses have been widely used to reproduce data from 
for example movie discs and orchestral (so-oalled 
KARAOKE) discs. Since the size of these optical 
discs Is the same as the size of CDs (compact discs), 
the overall size of the optical disc reproducing appa- 
ratuses can be reduced. As a background of the de- 
velopment of the optical disc reproducing apparatus- 
es, international standards on image compression 
have been established. Aa an example of these stan- 
dards, MPEG (Moving Picture Image coding Expert 
Group) has been adopted. MPEG1 la a system of 
which image data Is compressed In a variable length. 

Fig. 10 shows a physical recording formatof com- 
pressed variable length type data on an optical disc. 
Image data and sound data that are compressed va- 
riable length type data are divided into sectors 101 
that are physical units of data amount on the disc. 
Each sector 101 la constructed of a header region 102 
and a data region 103. The header region 102 records 
various management Information such as sector num- 
ber and data type recorded In the data region 103. 
The data region 103 records compressed data of an 
Image and a eound. To synchronize Image data and 
sound data, sectors V for Image data and sectors A 
for sound data are arranged corresponding a prede- 
termined cyclic rule. In this example, four image sec- 
tors V are cyclically followed by one sound sector A. 

However, when variable length type data Is divid- 
ed into fixed length type sectors, since the reproduc- 
ing apparatus requires a complicated time manage- 
ment, it cannot propsrly random accesses the data. 

To solve this problem, the following method is em- 
ployed. As shown in Fig. 11, data is recorded as data 
units on a medium. Referring to Fig. 11, the data unit 

104 Is constructed of a header 105, image data 106, 
and sound data 107. The Image data 106 and the 
sound data 107 are compressed data In variable 
lengths. The data length of the data unit 104 la de- 
fined corresponding to a predetermined unit time in- 
terval (for example, one second). Thus, as shown In 
Fig. 12, a data stream 106 is recorded as an arrange- 
ment of data units of variable length type. The header 

105 Includes various management information such 
as position Information of the image data 106 and the 
sound data 107 In the data unit, and information nec- 
essary for reproducing data In the data unit. 

When Image data and sound data are grouped as 
data units, since the time management is easier than 
the method for dividing data as sectors, a system suit- 



able for random access can be accomplished. 

However, In the system using data units, there is 
the following problem. Although recording data 
amount of the disc la fixed, since the lengths of both 

6 Image data and sound data are variable, the record- 
ing time of data recorded on one disc cannot be pre- 
dicted. Thus, the determination of data amount re- 
corded on one optical disc and the determination of 
the number of optical discs that can record required 

10 data amount should be made by the user through his 
experience or his try-and-arror. 

Since data units Include variable length type 
data, if header data that records position information 
of each data In a data unit cannot be read due to any 

15 reason, Image data and sound data in the unit cannot 
be read. 

When data units Include variable length type Im- 
age data and variable length type sound data, the re- 
cording time of Image data and sound data cannot be 

20 predicted, When a non-correctable error takes place 
In header data, Image data and sound data therein 
cannot be reproduced. 

The present invention la made to solve such a 
problem. An object of the present Invention is to pro- 

sb vide a system that can predict the recording time of 
image data and sound data even if data units includ- 
ing variable length type data are recorded. 

Another object of the present invention la to pro- 
vide a system that can correctly reproduce image 

so data and sound data from data units even if a non- 
correctable error takes place In header data. 

To solve such a problem, according to a first as- 
pect of the present Invention, image data, sound data, 
and header data In a unit is divided at predetermined 

35 positions. Thus, even if data placed at the last portion 
Is variable length type data, the data amount of each 
unit becomes constant except for data placed at the 
last portion of the unit. Consequently, the recording 
time of either Image data or sound data on a medium 

<o can be predicted. Corresponding to the predicted re- 
cording time, it can be determined whether or not all 
required data Is recorded on the medium. Even If a 
non-correctable error takes place in header data that 
records position information of each data in a unit, 

43 since the divided positions of each data In the unit are 
fixed, corresponding to the divided positions, Image 
data and sound data can be separated and repro- 
duced from the unit. 

According to a second aspect of the present In- 

eo ventlon, Image data, sound data, and header data are 
divided at predetermined positions of a unit The div- 
ided positions are In common with each unit group. 
Thus, even If bit rate of data Is varied for each unit 
group, the same effect as the above-described con- 

55 structlon can be obtained. 

According to a third aspect of the present Inven- 
tion, since Image data that has been compressed In 
a variable length is placed at the last portion of a unit, 
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divided positions of the image data, sound data, and 
header data can be fixed. 

According to a fourth aspect of the present Inven- 
tion, since header data is of fixed length type. Sound 
data has a fixed amount of compressed data of varl- 5 
able length type. Compressed variable length type 
image data Is positioned at the last position of a unit. 
Thus, the divided positions of these data can be fixed. 

According to a fifth aspect of the present Inven- 
tion, since any data Is added to second header data 10 
of Image data and sound data, the divided positions 
of these data can be f bead without need to change the 
substances of the image data and sound data. 

According to a sixth aspect of the present Inven- 
tion, since main Image data, sub Image data, sound is 
data, and header data In a unit are divided at prede- 
termined positions, even If data that is placed at the 
last portion of the unit Is of variable length type, the 
data amount of each data in each unit Is constant ex- 
cept for the data that is placed at the last portion. 20 
Thus, except tor one of the main Image data, sub Im- 
age data, and sound data, the recording time of each 
data on a medium can be predicted. Corresponding to 
the predicted recording time, It can be determined 
whether or not all required data Is recorded on the me- 26 
dium. In addition, even If a non-correctable error 
takes p-lace in header data that records such as pos- 
ition Information of each data In the unit, since the div- 
ided positions of each data In the unit are fixed, cor- 
responding to the divided positions, the main Image 30 
data, sub Image data, and sound data can be sepa- 
rated and reproduced from the unit 

According to a seventh aspect of the present In- 
vention, since main Image data, sub image data, 
sound data, and header data are divided at predeter- 35 
mined positions in a unit and the divided positions are 
in common with each unit group, even If the bit rate 
of data of each unit la varied, the same effect as the 
recording medium of claim 7 can be obtained. 

According to an eighth aspect of the present in- 40 
ventlon, since compressed variable length type main 
Image data is placed at the last portion of a unit, div- 
ided positions of the main Image data, sub Image 
data, and sound data can be fixed. 

According to a ninth aspect of the present Inven- « 
tlon, since header data is of fixed length type. Sound 
data and sub Image data are data having fixed data 
amount of compressed data in variable lengths. Com- 
pressed variable length type main image data Is 
placed at the last portion of the unit Thus, divided so 
positions of these data can be fixed. 

According to a tenth aspect of the present Inven- 
tion, since any data Is added to second header data 
In main image data, sub Image data, and sound data, 
divided positions of these data can be fixed without es 
need to change substances of the main image data, 
the sub image data, and the sound data. 

According to an eleventh aspect of the present In- 



vention, when a unit forming means forms a unit from 
at least image data and sound data sampled at pre- 
determined unit time Intervals along with header data 
that manage these data, since positions of these data 
are determined and these data are recorded on a me- 
dium corresponding to the divided positions so that 
the Image data, the sound data, and the header data 
are divided at predetermined positions in common 
with each unit, the recording medium of claim 1 can 
be accomplished. 

According to a twelfth embodiment of the present 
invention, since a compressing means converts Im- 
age data Into compressed data of variable length type 
and supplies the compressed data to a unit forming 
means. A second data placing means places the com- 
pressed data at the last portion of the unit. Thus, the 
recording medium of claim 3 can be accomplished. 

According to a thirteenth aspect of the present In- 
vention, even If a non-correctable error takes place in 
header data, image data and sound data are separat- 
ed and reproduced from unit data at predetermined 
divided positions of the image data, sound data, and 
header data. 

According to a fourteenth aspect of the present 
Invention, main Image data, sub Image data, and 
sound data can be separated and reproduced from 
unit data at determined divided positions of the main 
Image data, sub Image data, sound data, and header 
data. 

These and other objects, features and advantag- 
es of the present invention will become more appa- 
rent in light of the following detailed description of 
best mode embodiments thereof, as Illustrated in the 
accompanying drawings. 

Fig. 1 la a schematic diagram showing a con- 
struction of a data unit eccording to an embodi- 
ment of the present Invention; 
Fig. 2 is a schematic diagram showing a con- 
struction of a data unit in the case that image data 
shown In Fig. 1 is compressed data; 
Fig. 3 Is a schematic diagram showing a con- 
struction of a data unit according to another em- 
bodiment of the present Invention; 
Fig. 4 Is a schematic diagram showing a con- 
struction of a data unit in the case that image data 
shown In Fig. 3 is compressed data; 
Fig. 5 is a schematic diagram showing a con« 
struction of a data unit in the case that divided 
positions of each data In each of a plurality of data 
units are variable; 

Fig, 6 is a schematic diagram showing a con- 
struction of a data unit corresponding to another 
embodiment of the present invention; 
Fig. 7 is a schematic diagram for explaining a 
method for forming data of fixed length type; 
Fig. Bis a block diagram showing a hardware con- 
struction of a recording apparatus that records 
data units to a medium corresponding to each 
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embodiment of the present Invention; 
Fig. 9 is a block diagram showing a hardware con- 
struction of a reproducing apparatus that repro- 
duces data from a recording medium correspond- 
ing to each embodiment of the present invention; s 
Fig. 10 la a schematic diagram showing a con- 
struction of a conventional record data; 
Fig. 11 Is a schematic diagram showing a con- 
struction of a conventional data unit; and 
Fig. 12 is a schematic diagram showing a group 10 
of data units shown In Fig. 11. 
Next, with reference to the accompanying draw- 
ings, an embodiment of the present Invention will be 
described. 

Fig. 1 is a schematic diagram showing a con- ts 
structlon of a data unit on a recording medium accord- 
ing to an embodiment of the present Invention. As 
shown in Fig. 1, a data unit 1 is constructed of a head- 
er 2. sound data 3, and image data 4. The header 2 
records management information that manages the 20 
data 3 and 4 such as start sector numbers of the 
sound data 3 and the Image data 4 In the unit 1. The 
sound data 3 and the Image data 4 are data sampled 
at predetermined unit time Intervals. The header 2, 
the sound data 3, and the Image data 4 are divided at 28 
predetermined positions In the unit 1. In other words, 
at least both the header 2 and the sound data 3 are 
of fixed length type, whereas the Image data 4 may 
be of fixed length type or variable length type. 

According to the construction of the data unit 1 , 30 
when the Image data 4 Is of fixed length type or even 
If the image data 4 is compressed Image data 4a of 
fixed length type that has been highly efficiently en- 
coded corresponding to MPEG1 or the like as shown 
In Fig. 2, since the sound data 3 is off Ixed length type, 35 
the recording time of the sound data 3 on a recording 
medium such as an optical disc can be predicted. Cor- 
responding to the predicted recording time, the re- 
cording time of all required data Including the com- 
pressed Image data 4a on the recording medium can 40 
be predicted. In addition, even if a non-correctable er- 
ror takes place at the header 2, since divided posi- 
tions of the data 2, 3, and 4 (4a) in the unit 1 are fixed, 
corresponding to the divided positions, the sound 
data 3 and the Image data 4 (the compressed Image 4S 
data 4a) can be separated and reproduced from the 
unltl. 

Fig. 3 Is a schematic diagram showing a con- 
struction of a data unit on a recording medium accord- 
ing to another embodiment of the present Invention, so 
As shown In Fig. 3, a data unit 5 is constructed of a 
header 6, sub image data 7, sound data 78, and main 
image data 9. The header 6 records management in- 
formation that manages the data 7, 8. and 9 such as 
start sector numbers of the sub image data 7, sound 55 
data 8, and main image data 9 in the unit 5. The sub 
image data 7, the sound data 8, and the main Image 
data 9 are data sampled at respective unit time Inter- 



vals. The header 6, the sub image data 7, the sound 
data 8, and the main image data 9 are divided at pre- 
determined positions In the unit 5. In other words, al- 
though at least the header, the sub Image data 7. and 
the sound data 8 are of fixed length type, the main Im- 
age data 9 may be of fixed length type or variable 
length type. 

According to the construction of the data unit 5, 
when the main Image data 9 Is affixed length type or 
even if the main image data 9 is compressed Image 
data 9a of fixed length type that has been highly ef- 
ficiently encoded corresponding to MPEG1 or the like 
as shown In Fig. 4. since the sub Image data 7 and 
the sound data 8 are of fixed length type, the record- 
ing time of the sub Image data 7 and the sound data 
3 on a recording medium such as an optical disc can 
be predicted. Corresponding to the predicted record- 
ing time, the recording time of all required data Includ- 
ing the compressed Image data 9a on the recording 
medium can be predicted. In addition, even If a non- 
correctable error takes place at the header 6, since 
divided positions of the data 6, 7, 8, and 9 (9a) in the 
unit S are fixed, corresponding to the divided posi- 
tions, the sub image data 7, the sound data 8, and the 
main Image data 9 (the compressed main Image data 
9a) can be separated and reproduced from the unit 5. 

As shown In Fig. 2 or 4, when Image data or main 
image data is compressed data, the image data or the 
main image data should be placed at the last portion 
of a unit. 

Fig. 5 Is a schematic diagram showing a con- 
struction of a data unit according to another embodi- 
ment of the present invention. In Fig. 5, reference nu- 
meral 14 represents data recorded on a medium. The 
data Is a group of data units. Reference numerals 15 
and 18 represent groups that have any number of 
data units. Hereinafter, the groups are referred to as 
programs. Data units 17 and 18 that construct the 
programs 15 and 16 (n and n + 1) have the construc- 
tion shown in for example Fig. 1. The data units 17 
and 1 8 are constructed of headers 19 and 22, sound 
data 20 and 23, and image data 21 and 24, respec- 
tively. 

The data amount of the sound data 23 in the data 
unit 18 is larger than the data amount of the sound 
data 20 In the data unit In other words, divided posi- 
tions of the sound data and the Image data in the data 
unit 17 are different from those in the data unit 18. 

When the divided positions of sound data and Im- 
age data are fixed In each group constructed of any 
number of units, the bit rate of data in each group can 
be varied. 

Fig. 6 Is a schematic diagram showing a con- 
struction of a data unit of a recording medium accord- 
ing to another embodiment of the present Invention. 
In Fig. 6, a data unit 25 is constructed of a header 26, 
a plurality of (for example two) fixed length type data 
27 and 28, and a plurality of (for example two) vari- 
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able length type data 29 and 30. The fixed length type 
data 27 and 28 and the variable length type data 29 
and 30 may be any data such aa sound data and Im- 
age data. An important point of this construction of 
the data unit 25 la in that the fixed length type data 
27 and 28 are followed by the variable length type 
data 29 and 30. In the construction of the data unit, 
the fixed length type data 28 and the variable length 
type data 29 can be reproduced regardless of the In- 
formation of the header 28, 

Fig. 7 is a schematic diagram showing a con- 
struction of a data unit according to another embodi- 
ment of the present Invention. In this embodiment, im- 
age data and sound data are actively formed in fixed 
length. In Fig. 7, reference numerals 31 a and 31b rep- 
resent data units. The data units 31 a and 3 1 b are con- 
structed of headers 32a and 32b, sound data 33a and 
33b, and Image data 34a and 34b, respectively. The 
first row of Fig. 7 show constructions of the sound 
data 33a and 33b. The sound data 33a and 33b are 
constructed of headers 35a and 35b and sound sam- 
ples 38a and 36b, respectively. The headers 35a and 
35b record management information such as sam- 
pling frequencies of the sound samples 38a and 36b 
of the sound data 33a and 33b, respectively. The 
headers 35a and 35b are different from the headers 
32a and 32b, which manage the entire unit, respec- 
tively. 

The data amount of the sound sample 36a Is the 
same as the date amount of the sound sample 36b. 
However, the data amount of the header 35a Is differ- 
ent from the data amount of the header 35b. At least 
one of data 37a and 37b Is added to the correspond- 
ing headers 35a and 36b so that the data amount of 
the sound data 33a is the same as the data amount 
of the sound data 33b. In addition, such data is added 
to the headers of the Image data 34a and 34b so that 
the data amount of the image data 34a is the same 
as the data amount of the Image data 34b. This ap- 
plies to other data. 

In the above-described embodiment, it Is as- 
sumed that the sound data and sub Image data are of 
fixed length type. Even if the sound data and sub im- 
age data are compressed variable length type data 
that have been highly efficiently encoded, the data 
amount of these data can be fixed without largely af- 
fecting the reproduction of data. Thus, these data can 
be substantially treated as fixed length type data. On 
the other hand, since the data amount of main Image 
data and the like cannot be substantially fixed, the 
compressed data of the main image should be placed 
at the last portion of the data unit. In this construction, 
the divided positions of these data of the data unit can 
be fixed. 

Next, a recording apparatus that records the 
above-described data unit on a medium will be descri- 
bed. 

Fig. 8 is a block diagram showing a hardware con- 



struction of a recording apparatus according to the 
present Invention. In Fig. 8, reference numeral 40 is 
an A/D converter that converts a main Image signal 
sampled at a predetermined unit time Interval into dlg- 

s ttal Image data. Reference numeral 41 is an A/D con- 
verter that converts a sound signal sampled at a pre- 
determined unit time Interval into digital sound data. 
Reference numeral 42 is a sub Image generator that 
generates su b image data. The A/D converter 40 su p- 

ia plies the main Image data to a compressing circuit 43. 
The compressing circuit 43 compresses the main im- 
age data and supplies the compressed data to a pack- 
ing circuit 47. The A/D converter 41 supplies the 
sound data to a compressing circuit 44. The com- 

16 pressing circuit 44 compresses the sound data and 
supplies the compressed data to the packing circuit 
47. Likewise, the sub Image generator 42 supplies 
the sub Image data to a compressing circuit 45. The 
compressing circuit 45 compresses the sub image 

30 data and supplies the compressed sub image data to 
the packing circuit 47. The packing circuit 47 packs 
the main Image data, the sound data, and the sub im- 
age data along with a header received from a header 
adding circuit 46 In the form of a data unit. The pack- 

25 ing c!rcult47supplleathedataunittoaBlgnal process 
portion 48. In other words, the packing circuit 47 
forms the above-described data unit according to the 
present Invention. The signal process portion 48 per- 
forms a parity adding process and so forth for the unit 

30 data and supplies the resultant data to a modulating 
circuit 49. The modulating circuit 49 modulates the in- 
put data corresponding to the signal recorded on the 
medium and supplies the modulated data to a record- 
ing portion (not shown). The recording portion re- 

36 cords the modulated data on the recording medium 
50. The recording medium 50 may be an optical disc, 
a magnetic disk, a magnetic tape, a semiconductor 
device, or the like. The compressing circuits 43 to 45 
may be omitted corresponding to the type of the data 

40 unit 

Next, b reproducing apparatus that reproduces 
data from the recording medium according to this em- 
bodiment will be described. 

Fig. 9 is a blockdlagram showing a hardware con- 

45 structlon of the reproducing apparatus. In Fig. 9, ref- 
erence numeral 60 Is a recording medium. Data on 
the recording medium 60 Is read by a reading portion 
(not shown). The reading portion supplies the resul- 
tant data to a demodulating circuit 61. The demodu- 

eo tating circuit 61 demodulates the input data and sup- 
piles the demodulated data to a signal process circuit 
62. Theelnal process circuit 62 performs an errorcor- 
rectlng process and the like forthe demodulated data. 
At this point, the signal process circuit 62 determines 

«5 whether or not a non-correctable error takes place at 
a header. When the signal process circuit 62 does not 
detect the error, It supplies the demodulated data to 
a separating portion 63. The separating portion 63 
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separates main Image data, sub Imags data, and 
sound data from the unit data corresponding to start 
sector addresses and the like of these data recorded 
at the header and supplies the separated data to hold- 
ing portions 64 to 66. The holding portions 64 to 66 5 
hold these data. At this point, the separating portion 
63 can separate each data from the unit data regard- 
less of the header information. In other words, when 
the signal process circuit 62 has determined that a 
non-correctable error takes place at the header, the 10 
separating portion 63 separates each data from the 
data unit corresponding to the fixed divided positions 
of data unit When the divided positions of these data 
In the data unit are fixed, these data can be correctly 
separated. 1S 

In the case that all the divided positions of each 
data in the data unit are not fixed, the reproducing ap- 
paratus performs the following process. When the 
signal process circuit 62 has determined that a non- 
correctable errortakea place at the header, the signal 20 
process circuit 62 supplies the detected signal to the 
holding portions 64 to 66. The holding portions 64 to 
86 perform the following operations corresponding to 
the detected signal. 

1) When the data to be held is data that starts with 25 
a fixed divided position in the data unit, the hold 
portion supplies the data to the circuit on the next 
stage. 

2) When the data to be held Is other than data that 
starts with a fixed divided position In the data 30 
unit, the hold portion does not supply the data to 

the circuit on the next stage. 

The data that are output from the holding portions 
64, 66, and 66 are supplied to decoders S7, 63, and 
69, respectively. The decoders 67, 68, and 69 decode 38 
the received data. The decoders 67 and 68 supply the 
decoded data of main image data and sub Image data 
to a mixer 70. The mixer 70 mixes the main Image and 
the sub Image data and supplies the mixed data to a 
video encoder 7 1 . The video encoder 71 outputs the 40 
mixed data as an Image signal to the outside of the 
reproducing apparatus. On the other hand, the de- 
coder 69 supplies the sound data to a D/A converter 
71. The D/A converter 72 converts the sound data 
Into an analog signal and supplies the analog signal 4S 
to the outside of the reproducing apparatus through 
an amplifier 73. 

As described above, according to the present in- 
vention, since Image data, sound data, and header 
data in a unit are divided at predetermined positions so 
in the unit, even if data is of variable length type, the 
physical data amount of each unit is constant except 
for data that Is placed at the last portion of the data 
unit In other words, the recording time of one of the 
image data and sound data on a medium can be pre- 35 
dieted. In addition, corresponding to the predicted re- 
cording time, it can be determined whether or not all 
required data Is recorded on the medium. Even If a 



non-correctable error takes place at header data that 
records position Information of each data in the unit, 
since the divided positions of these data in the unit are 
fixed, the image data and sound data can be separat- 
ed and reproduced from the data unit corresponding 
to the divided positions. 

In addition, according to the present Invention, 
since the main Image data, the sub Image data, the 
sound data, and the header data in the unit are divid- 
ed at predetermined positions in the unit, even if data 
la of variable length type, the physical data amount of 
each unit becomes constant except for data placed at 
the last portion of the unit. In other words, except for 
one of the main Image data, the sub image data, and 
the sound data, the recording time of each data on the 
recording medium can be predicted. Corresponding 
to the predicted recording time, it can be determined 
whether or not all required data la recorded on the me- 
dium. Evan If a non-correctable error takes place at 
header data that records position Information and the 
like of each data in the unit, since the divided posi- 
tions of the data in the unit are fixed, corresponding 
to the divided positions, the main image data, the sub 
image data, and the sound data can be separated and 
reproduced from the unit. 

Although the present Invention has been shown 
and described with respect to best mode embodi- 
ments thereof, It should be understood by those skil- 
led in the art that the foregoing and various Other 
changes, omissions, and additions In the form and de- 
tail thereof may be made therein without departing 
from the spirit and scope of the present Invention. 



Claims 

1. A data forming method for forming a predeter- 
mined unit from Image data, sound data, and 
header data, the image data and the sound data 
being sampled at respectively predetermined unit 
time Intervals, the haaderdata being adapted for 
managing the Image data and the sound data, 
said mothod comprising the step of: 

dividing the Image data, the sound data, 
and the header data at predetermined positions 
of the unit 

2. The data forming method as set forth in claim 1 , 
wherein the image data is compressed variable 
length type data and placed at the last portion of 
the unit 

3. The data forming method as set forth In claim 1 , 

wherein the header data Is fixed length 
type data, wherein the sound data is compressed 
variable length typo data having a fixed data 
amount, and 

wherein the image data Is compressed va- 
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rlable length type data and placed at the last por- 
tion of the unit. 

A. The data forming method as set forth in claim 1 , 
wherein each of the Image data and the sound 9 
data Includes sample data and second header 
data, the second header data being adapted for 
managing the sample data, any data being added 
to at least the second header data of the Image 
data and the sound data so that the image data 10 
and the sound data are divided at predetermined 
positions of the unit. 

5. A data forming method forforming each of a plur- 
ality of units from Image data, sound data, and 18 
header data, the image data and the sound data 
being sampled at respectively predetermined unit 
time Intervals, the header data being adapted for 
managing the image data and the sound data, 
said method comprising the step of: 20 

dividing the image data, the sound data, 
and the header data at predetermined positions 
of the unit, the divided positions being in common 
with each unit group. 

25 

8. The data forming method as set forth in claim 5, 
wherein the Image data Is compressed variable 
length type data and placed at the last portion of 
the unit. 

30 

7. The data forming method as set forth in claim 5, 

wherein the header data Is fixed length 
type data, 

wherein the sound data is compressed va- 
riable length type data having a fixed data ss 
amount, and 

wherein the Image data is compressed va- 
riable length type data and placed at the last por- 
tion of the unit. 

40 

8. The data forming method as set forth In daim S, 
wherein each of the Image data and the sound 
data Includes sample data and second header 
data, the second header data being adapted for 
managing the sample data, any data being added 45 
to at least the second header data of the image 
data and the sound data so that the Image data 

and the sound data are divided at predetermined 
positions of the unit. 

60 

9. A data forming method for forming a predeter- 
mined unit from main image data, sub Image 
data, sound data, and header data, the main Im- 
age data, the sub image data, and the sound data 
being sampled at respectively predetermined unit as 
time Intervals, the header data being adapted for 
managing the main Image data, the sub Image 
data, and the sound data, said method compris- 



ing the step of: dividing the main Image data, the 
sub image data, the sound data, and the header 
data at predetermined positions of the unit. 

10. The data forming method as set forth In claim 9, 
wherein the main Image data Is compressed va- 
riable length type data and placed at the last por- 
tion of the unit 

11. The data forming method as set forth In claim 9, 

wherein the header data Is fixed length 
type data, 

wherein each of the sound data and sub 
image data are compressed variable length type 
data having a fixed data amount, and 

wherein the main image data Is com- 
pressed variable length type data and placed at 
the last portion of the unit. 

12. The data forming method as set forth in claim 9, 
wherein each of the main image data, the sub Im- 
age data, and the sound data includes sample 
data and second header data, the second header 
data being adapted for managing the sample 
data, any data being added to at least the second 
header data of the main image data, the image 
data, and the sound data so that the main image 
data, the sub Image data, and the sound data are 
divided at predetermined positions of the unit. 

13. A data forming method for forming each of a plur- 
ality of units from main Image data, sub Image 
data, sound data, and header data, the main Im- 
age data, the sub image data, and the sound data 
being sampled at respectively predetermined unit 
time intervals, the header data being adapted for 
managing the main Image data, the sub image 
data, and the sound data, said method compris- 
ing the step of; 

dividing the main Image data, the sub Im- 
age data, the sound data, and the header data at 
predetermined positions of the unit, the divided 
positions being In common with each unit group. 

1 4. The data forming method as set forth in claim 1 3, 
wherein the main image data Is compressed va- 
riable length type data and placed at the last por- 
tion of the unit. 

13. The data forming method as setforth In claim 1 3, 
wherein the header data is fixed length 
type data, 

wherein each of the sound data and sub 
image data are compressed variable length type 
data having a fixed data amount, and 

wherein the main Image data Is com- 
pressed variable length type data and placed at 
the last portion of the unit. 
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16. The data forming method as aetforth in claim 13, 
wherein each of the main image data, the aub Im- 
age data, and the sound data Includes sample 
data and second header data, the second header 
data being adapted for managing the sample 5 
data, any data being added to at least the second 
header data of the main Image data, the image 
data, and the sound data so that the main Image 
data, the sub image data, and the sound data are 
divided at predetermined positions of the unit. 10 

17. A data reproducing method for reproducing data 
of a predetermined unit formed from image data, 
sound data, and headerdata, the image data and 

the sound data being sampled at respectively is 
predetermined unit time Intervals, the header 
data being adapted for managing the image data 
and the sound data, said method comprising the 
steps of: 

determining whether or not a non-correct- 20 
able error takes place in the headerdata; and 

separating and reproducing the Image 
data and the sound data from the unit data Includ- 
ing header data in which the non-correctable er- 
ror takes place at predetermined divided posl- 25 
Hons of the Image data, the sound data, and the 
header data Irrespective of the header data when 
the non-correctable error takes places In the 
header data. 

30 

18. Adata reproducing method for reproducing data 
of a predetermined uniformed from main Image 
data, sub image data, sound data, and header 
data, the main Image data, the aub Image data, 

and the sound data being sampled at respectively 33 
predetermined unit time Intervals, the header 
data being adapted for managing the main Image 
data, the sub Image data, and the sound data, 
said method comprising the steps of: 

determining whether or not a nan-correct- 40 
able error takes place In the header data; and 

separating and reproducing the main im- 
age data, the sub Image data, and the sound data 
from the unit data including headerdata in which 
the non-correctable error takes place at pradeter- 46 
mined divided positions of the main Image data, 
the sub image data, the sound data, and the 
headerdata irrespective of the headerdata when 
the non-correctable error takes places in the 
header data. S o 

19. A data forming apparatus for forming a predeter- 
mined unit from Image data, sound data, and 
header data, the image data and the sound data 
being sampled at respectively predetermined unit 55 
time Intervals, the headerdata being adapted for 
managing the Image data and the sound data, 
comprising: 



unit forming means for forming the unit 
from the Image data, the sound data, and the 
header data; 

data placing means for placing the Image 
data, the sound data, and the headerdata so that 
the image data, the sound data, and the header 
data are divided at predetermined positions of the 
unit; end 

means far recording the unit data on a me- 
dium. 

20. The data forming apparatus as sat forth In claim 
19, further comprising: 

compressing means for converting the Im- 
age data into compressed variable length type 
data and supplying the compressed data to said 
unit forming means; and 

second data placing means for placing the 
compressed data to the last portion of the unit. 

21. A data reproducing apparatus for reproducing 
data of a predetermined unit formed from Image 
data, sound data, and header data, the Image 
data and the sound data being sampled at re- 
spectively predetermined unit time intervals, the 
header data being adapted for managing the Im- 
age data and the sound data, comprising: 

means for determining whether or not a 
non-correctable error takes place In the header 
data; and 

means for separating and reproducing the 
Image data and the sound data from the unit data 
Including header data in which the non-correct- 
able error takes place at predetermined divided 
positions of the Image data, the sound data, and 
the header data Irrespective of the header data 
when the non-correctable error takes places In 
the headerdata. 

22. A data reproducing apparatus for reproducing 
data of a predetermined unit formed from main 
image data, sub image data, sound data, and 
headerdata, the main Image data, the sub Image 
data, and the sound data being sampled at re- 
spectively predetermined unit time Intervals, the 
header data being adapted for managing the 
main Image data, the sub image data, and the 
sound data, comprising: 

means for determining whether or not a 
non-correctable error takes place In the header 
data; and 

means for separating and reproducing the 
main image data, the sub image data, and the 
sound data from the unit data Including header 
data In which the non-correctable error takes 
place at predetermined divided positions of the 
main image data, the sub image data, the sound 
data, and the header data Irrespective of the 
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header data when the non-correctable error 
takes places in the header data. 

23. A recording medium for forming a predetermined 

unit from Image data, sound data, and header s 
data, the image data and the sound data being 
sampled at respectively predetermined unit time 
Intervals, the header data being adapted for man- 
aging the Image data and the sound data, where- 
in the Image data, the sound data, and the header 10 
data are divided at predetermined positions of the 
unit. 

24. The recording medium as set forth In daim 23, 
wherein the Image data is compressed variable is 
length type data and placed at the last portion of 

the unit 

28. The recording medium as set forth In claim 23, 

wherein the header data la fixed length 20 
type data, 

wherein the sound data Is compressed va- 
riable length type data having a fixed data 
amount, and 

wherein the Image data la compressed va- 2s 
rlable length type data and placed at the last por- 
tion of the unit 

26. The recording medium as set forth In dalm 23, 
wherein each of the Image data and the sound 30 
data Includes sample data and second header 
data, the second header data being adapted for 
managing the sample data, any data being added 

to at least the second header data of the image 
data and the sound data so that the Image data 35 
and the sound data are divided at predetermined 
positions of the unit. 

27. Arecordlng medium for forming each of a plurality 

of units from Image data, sound data, and header 40 
data, the Image data and the sound data being 
samplad at respectively predetermined unit time 
intervals, the header data being adapted for man- 
aging the image data and the sound data, where- 
in the image data, the sound data, and the header 49 
data are divided at predetermined positions of the 
unit, the divided positions being In common with 
each unit group. 

28. The recording medium as set forth in claim 27, so 
wherein the Image data Is compressed variable 
length type data and placed at the last portion of 

the unit. 

29. The recording medium as set forth In claim 27, w 

wherein the header data is fixed length 
type data, 

wherein the sound data is compressed va- 



riable length type data having a fixed data 
amount, and 

wherein the Image data is compressed va- 
riable length type data and placed at the last por- 
tion of the unit 

30. The recording medium as set forth In dalm 27, 
wherein each of the image data and the sound 
data indudes sample data and second header 
data, the second header data being adapted for 
managing the sample data, any data being added 
to at least the second header data of the Image 
data and the sound data so that the image data 
and the sound data are divided at predetermined 
positions of the unit 

31. Arecordlng medium for forming a predetermined 
unit from main image data, sub Image data, 
sound data, and header data, the main Image 
data, the sub Image data, and the sound data be- 
ing sampled at respectively predetermined unit 
time intervals, the header data being adapted for 
managing the main Image data, the sub Image 
data, and the sound data, wherein the main Im- 
age data, the sub image data, the sound data, 
and the header data are divided at predetermined 
positions of the untt 

32. The recording medium as set forth In claim 31, 
wherein the main Image data la compressed va- 
riable length type data and placed at the last por- 
tion of the unrt 

33. The recording madlum as set forth in claim 31, 

wherein the header data is fixed length 
type data, 

wherein each of the sound data and sub 
Image data are compressed variable length type 
data having a fixed data amount, and 

wherein the main image data is com- 
pressed variable length type data and placed at 
the last portion of the unit 

34. The recording medium as set forth In dalm 31, 
wherein each of the main image data, the sub im- 
age data, and the sound data includes sample 
data and eecond header data, the second header 
data being adapted for managing the sample 
data, any data being added to at least the second 
header data of the main image data, the image 
data, and the sound data so that the main Image 
data, the aub Image data, and the sound data are 
divided at predetermined positions of the unit. 

35. Arecordlng medium forformingeach of a plurality 
of units from main Image data, sub image data, 
sound data, and header data, the main Image 
data, the sub Image data, and the sound data be- 
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ing sampled at respectively predetermined unit 
time Intervals, the header data being adapted for 
managing the main image data, the sub image 
data, and the sound data, wherein the main Im- 
age data, the sub Image data, the sound data, s 
and the header data are divided at predetermined 
positions of the unit, the divided positions being 
In common with each unit group. 

36. The recording medium as set forth in claim 35, 10 
wherein the main Image data is compressed va- 
riable length type data and placed at the last por- 
tion of the unit. 

37. The recording medium as set forth in claim 35, 1 a 

wherein the header data is fixed length 
type data, 

wherein each of the sound data and sub 
Image data are compressed variable length type 
data having a fixed data amount, and 20 

wherein the main Image data Is com- 
pressed variable length type data and placed at 
the last portion of the unit 

38. The recording medium as set forth in dalm 35, 25 
wherein each of the main Image data, the sub Im- 
age data, and the sound data includes sample 
data and second header data, the second header 
data being adapted for managing the sample 
data, any data being added to at least the second 30 
header data of the main image data, the Image . 
data, and the sound data so that the main image 
data, the sub Image data, and the sound data are 
divided at predetermined positions of the unit 
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